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Cometabolism: A variation on biodegradation in which microbes
transform a contaminant even though the contaminant cannot serve
as the primary energy source for the organisms. To degrade the
contaminant, the microbes require the presence of other compounds
(primary substrates) that can support their growth.

Reductive dehalogenation: A variation on biodegradation in which
microbially catalyzed reactions cause the replacement of a halogen
atom on an organic compound with a hydrogen atom. The reactions
result in the net addition of two electrons to the organic compound.

Intrinsic bioremediation: A type of bioremediation that manages the
innate capabilities of naturally occurring microbes to degrade con-
taminants without taking any engineering steps to enhance the pro-
cess.

Engineered bioremediation: A type of remediation that increases the
growth and degradative activity of microorganisms by using engi-
neered systems that supply nutrients, electron acceptors, and/or other
growth-stimulating materials.

ing water. Thus, the major byproducts of aerobic respiration are
carbon dioxide, water, and an increased population of microorgan-
isms.

Variations on Basic Metabolism

In addition to microbes that transform contaminants through aerobic
respiration, organisms that use variations on this basic process have
evolved over time. These variations allow the organisms to thrive in
unusual environments, such as the underground, and to degrade com-
pounds that are toxic or not beneficial to other organisms.

Anaerobic Respiration. Many microorganisms can exist without oxy-
gen, using a process called anaerobic respiration, In anaerobic respira-
tion, nitrate (NO3~"), sulfate (SO42~), metals such as iron (Fe3+) and
manganese (Mn4+), or even CO2 can play the role of oxygen, accept-
ing electrons from the degraded contaminant. Thus, anaerobic respi-
ration uses inorganic chemicals as electron acceptors. In addition to
new cell matter, the byproducts of anaerobic respiration may include
nitrogen gas (N2), hydrogen sulfide (H2S), reduced forms of metals,
and methane (CH4), depending on the electron acceptor.